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DETECTION OF AN INCIDENT LIGHT 
DISTRIBUTION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority of US. Provisional Appli 
cation No. 61/015,658, ?led Dec. 20, 2007, and claims the 
priority of EP Application No. 08165314.9., ?led Sep. 26, 
2008, the entirety of Which is incorporated by reference 
herein. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to the detection of the characteristics 

of an incident light distribution, particularly but not exclu 
sively for use With display devices including a touch input. 

2. Description of the Related Art 
Various touch-screen technologies are Well-known and 

Widely used. They include so-called ‘resistive’ and ‘capaci 
tive’ technologies. Most such technologies hoWever add sig 
ni?cant cost and complexity to a display module, and impair 
front-of-screen performance. 

There is some interest in using photodiodes or other light 
sensors Within the display matrix to detect light from the 
display scatteredback by a ?nger placed on the screen surface 
and/ or detect ambient-light shadoWs cast by ?ngers or a stylus 
held against the screen. Such approaches offer a loW-cost and 
highly integrated route to providing basic ‘touch-screen’ 
functionality. 

HoWever, using light sensing in order to detect the presence 
and position of a user’ s ?nger is not accurate. In particular, the 
user’ s ?nger makes contact With the top surface of the display 
device, Whereas the sensor circuitry is most preferably inte 
grated into the active plate of the display. The spacing 
betWeen the active plate and the surface of the display means 
that a point of contact cannot be derived unambiguously from 
a shadoW cast. This problem is compounded if there is more 
than one directional light source. 

BRIEF SUMMARY OF THE INVENTION 

According to the invention, there is provided a system for 
displaying image. The system for displaying image includes 
a device for detecting an incident light distribution (or named 
incident light detecting device). The incident light detecting 
device comprises an array of light sensors, a shadoW casting 
element spaced above the light sensor array, and a processor. 
The shadoW casting element is betWeen the incident light to 
be detected and the sensor array. The processor is operable to 
interpret a cast shadoW detected by the light sensor array 
thereby to derive information relating to the directional dis 
tribution of the incident light. 

This arrangement uses a shadoW cast from an element of 
knoWn shape and position in order to derive information 
about the incident light. 

The processor can also be adapted to derive information 
relating to the colour distribution of the incident light. In one 
example, the processor is adapted to derive a representation of 
the incident light as originating from one or more light 
sources in different positions. 

In one example of use of the device, the information 
derived can be used in a lighting device in Which a light output 
device is controlled in dependence on the information relating 
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2 
to the directional distribution of the incident light. This can be 
used to generate lighting effects Which are dependent on the 
ambient light properties. 
The shadoW analysis can instead be used to interpret shad 

oWs of elements of unknoWn shape or position. Thus, the 
information derived can be used in a shadoW detection sys 
tem, in Which a second array of light sensors is provided for 
detecting a shadoW cast by a user of the device. A processor is 
provided for interpreting the shadoW cast by the user of the 
device, Which uses the information relating to the directional 
distribution of the incident light. 

This shadoW detection system can be used in a display 
device With a touch input, in Which the display device further 
comprises an array of display pixels. 

This arrangement improves the accuracy of a simple light 
sensing touch input system. The system can be implemented 
With loW cost, and may for example be used for a coarse 
resolution touch sensitive input system. 

Preferably, the array of display pixels comprises an array of 
pixel circuits, Wherein the second array of light sensors is 
integrated With the pixel circuits. This provides loW cost 
integration of the light sensor array into the display active 
plate, Which carries the pixel circuits. The display device 
preferably comprises a liquid crystal display. 
The shadoW casting element can be arranged outside the 

display output area, so that the light modelling function does 
not disturb the display output, but is nearby so that the light at 
the touch input of the display device is represented by the 
modelling. The shadoW casting element can be arranged at the 
edges and/or comers of the display output area. 
The invention also provides a method of detecting an inci 

dent light distribution. The method uses a shadoW casting 
element spaced above a light sensor array to cast a shadoW on 
the light sensor array, and interprets the cast shadoW detected 
by the light sensor array thereby to derive information relat 
ing to the directional distribution of the incident light. 

This method can be part of a method of providing a light 
output, in Which a light output device is controlled in depen 
dence on the information relating to the directional distribu 
tion of the incident light. 

Alternatively, the method can be part of a method of inter 
preting a touch input to a touch input device, in Which a 
shadoW cast by a user of the device is detected and interpreted 
using the information relating to the directional distribution 
of the incident light. 
A detailed description is given in the folloWing embodi 

ments With reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by 
reading the subsequent detailed description and examples 
With references made to the accompanying draWings, 
Wherein: 

FIG. 1 shoWs a cross section through a knoWn active matrix 
liquid crystal display using integrated light sensors, and 
Which structure can be used in a display device of the inven 

tion; 
FIG. 2 shoWs a cross section through an active matrix 

liquid crystal display using multiple integrated light sensors 
proposed by the applicant; 

FIG. 3 is used to explain the method underlying the inven 
tion; 

FIG. 4 is one example of implementation of the invention; 
FIG. 5 is a ?rst example of system that can use the light 

detection system and method of the invention; and 
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FIG. 6 is a second example of system that can use the light 
detection system and method of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The following description shows embodiments carrying 
out the invention. This description is made for the purpose of 
illustrating the general principles of the invention and should 
not be taken in a limiting sense. The scope of the invention is 
best determined by reference to the appended claims. 

The invention provides detection and analysis of a light 
distribution so that shadows cast or light scattering can be 
interpreted. The inventionuses a shadow cast from an element 
of known shape and position in order to derive information 
about the incident light. This in turn can be used to provide 
desired lighting effects, or to interpret shadows of elements of 
unknown shape or position in a touch sensor device. 

In its preferred implementation, as a display device with 
touch input based on detecting shadows cast or localised 
scattering, the invention uses known light sensing technology 
to implement a touch sensing function. Although this 
approach has only recently been considered, the use of inte 
grated light sensors is well known, for example for detecting 
ambient light levels, the ambient light level in turn being used 
for backlight control. 

Before describing the invention, the known light sensor 
con?guration will be described used in a liquid crystal dis 
play. Liquid crystal displays typically comprise an active 
plate and a passive plate between which liquid crystal mate 
rial is sandwiched. The active plate comprises an array of 
transistor switching devices, typically with one transistor 
associated with each pixel of the display. Each pixel is also 
associated with a pixel electrode on the active plate to which 
a signal is applied for controlling the brightness of the indi 
vidual pixel. 

Light sensors can be formed as part of the active plate using 
thin ?lm technology, and this is a convenient way of adding 
the light sensor capability without requiring additional pro 
cess steps or separate components. The light sensitive devices 
may for example be thin ?lm transistors, thin ?lm diodes, 
lateral diodes or light sensitive resistors or other photosensi 
tive devices. 

FIG. 1 shows a simpli?ed form the way in which the light 
sensors can be integrated within the display. In this example, 
the display is formed from two glass substrates 24,26 with a 
liquid crystal layer 28 between them. A light sensor 30 is 
fabricated on the lower substrate 26 which is closest to the 
backlight 42 (orbacklight light guide) of the display. Ambient 
light from the front of the display is able to pass through the 
upper substrate 24 and the liquid crystal layer 28 to reach the 
light sensor 30. 

The sensor can also receive ambient light which has passed 
through the display and has been modulated by the display 
pixels as indicated by the example light path 31. The sensor 
may also receive light from the backlight of the display as 
indicated by light paths 32 and 34, and which has passed 
through the lower substrate 26. 
When measuring the ambient illumination, the contribu 

tions to the output signal from the modulated ambient light 
and from the backlight are undesirable and should be mini 
miZed and ideally eliminated. 

It is possible to block the direct path of light from the 
backlight to the light sensor, for example by providing an 
opaque layer at the base of the thin ?lm layers de?ning the 
light sensor. However, light from the backlight will be 
re?ected or guided within the substrates of the display and 
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4 
will therefore still reach the sensors via an indirect path. This 
indirect light path is shown by arrows 32, whereas the direct 
path is shown as 34. 
An alternative approach is to use a pulsed backlight (for 

example at 60 HZ), and to make the ambient light measure 
ments during the “off” periods of the backlight. Of course, 
this does not allow the backlight to be driven to a continuous 
maximum brightness output. 

For completeness, FIG. 1 shows a light masking layer 36. 
The use of a black mask layer is well known to shield the areas 
of the active plate through which unmodulated light can pass, 
and to shield the transistors as their operating characteristics 
are light-dependent. The top and bottom polarisers 38, 40 are 
also shown. The black mask layer has an opening to allow 
ambient light to reach the sensors 30. 
The light sensors can be integrated within the display pix 

els so that light sensing can be implemented across the display 
area. 

As explained above, when measuring the ambient illumi 
nation, the contribution derived from modulated ambient 
light and from light from the backlight should be cancelled. 
One way to achieve this, which has been proposed by the 

applicant, is to introduce a second sensor which has a differ 
ent sensitivity to the ambient light level but a similar sensi 
tivity to the unwanted components of light. 
An example of such an arrangement is shown in FIG. 2. 

The sensor arrangement 30 comprises a ?rst sensor A which 
is exposed to the ambient illumination, while a second sensor 
B is covered by the light masking layer 36 (in this example 
shown beneath the liquid crystal layer rather than on top as in 
FIG. 1) so that its output contains a much lower contribution 
from the ambient light when compared to sensor A. In the 
simplest form, assuming the sensors A and B have the same 
area, a subtraction of the light sensed by sensor B from the 
light sensed by sensorA gives the ambient light level. Sensor 
B is illuminated only by light which has reached the sensor 
from the backlight, whereas as sensorA is illuminated by the 
ambient light as well as light which has reached the sensor 
from the backlight. The use of two sensors thus enables pro 
cessing of the signals received so that a more accurate deter 
mination of the incoming (ambient) light level can be 
obtained. 
Good matching of the characteristics of the sensors is an 

advantage so they may be arranged with a common centroid 
layout as shown in the Figure. Sensor B has the same area as 
sensorA but is divided into two equal parts, B1 and B2, which 
are located on either side of sensor A. 
By designing two sensors such that their outputs contain 

quite different contributions from the wanted signal and simi 
lar contributions from the unwanted signal components, it is 
possible to increase the relative magnitude of the wanted 
signal to the unwanted signal components by subtracting the 
output of one sensor from the other. 
The preferred examples of the invention use this type of 

light sensing capability to implement a touch sensitive input. 
Furthermore, the accuracy of interpretation of shadows is 
improved, by using a light modelling arrangement. 

FIG. 3 shows the concept underlying the invention, for 
determining the nature, in particular the directional distribu 
tion, of the light incident on a device. 
The ambient light is represented schematically as a light 

source 50. A shadow casting element 52 is provided in the 
path between the light source 50 and the active plate, which 
carries an array 54 of light sensors. The array of sensors 54 is 
used to characterise the ambient light, and is spaced a known 
distance behind the known shadow casting element 52. 
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FIG. 3 shows a simple system of generating and measuring 
a reference shadow for the illumination environment. This 
reference shadow can then be used to signi?cantly aid the 
interpretation of shadows of unknown bodies (i.e. the user 
?nger or stylus) in front of the screen, and thus increase 
reliability/robustness of interpreting shadow images to 
enable a touch input interface. In particular, the direction of 
the illumination being shadowed, or the directional distribu 
tion of the illumination being shadowed, allows more accu 
rate interpretation of shadow maps. For example, if the ref 
erence shadow from the known shadow casting element 
indicates that the general direction of illumination is at a 
certain angle to the normal, then this information can be used 
to interpret a cast shadow from an object, in particular to 
provide an accurate estimate of the position of the object. 
Thus, the shadow as well as the light conditions is processed 
to derive an accurate estimate of the position of the object 
which has cast the shadow. 

FIG. 4 shows one possible implementation of the sensor 
array and shadow casting element. The same reference 
numerals are used for the same components as in FIG. 2, and 
the description is not repeated for the same components. 

In this example, the shadow casting element 52 is formed 
from the black mask layer 36, and the array of light sensors is 
formed on the active plate using the same technology and 
layers as the pixel circuits and the light sensors provided with 
the pixels. This provides a fully integrated solution. 

The spacing between the black mask layer 36 and the pixel 
circuits and sensors may not be large enough to provide the 
desired resolution of detection. Thus, the shadow casting 
element 52 can instead be provided further from the sensors, 
for example on top of the (thicker) glass plate 24. Thus, the 
separation between the shadow casting element and the light 
sensor array can include a glass substrate on which the display 
is fabricated. 

The light sensing elements of the array 54 will be of the 
same type and formed using the same process steps as the 
in-pixel light sensors, such as photodiodes or phototransis 
tors. 

There are many publications showing the integration of 
light sensors into the pixels of a display. This invention does 
not limit the type of light sensors that can be used, so many 
different possibilities will be apparent to those skilled in the 
art. 

The processes required to fabricate the display device have 
not been described, as these will be routine to those of ordi 
nary skill in the art. 

In its simplest form, the processing implemented to model 
the light distribution can simply determine the centre of the 
shadow area, either as the darkest sensor area, or the centre of 
the darkened area, wherein the darkened area is determined 
by applying thresholds to identify the boundary of the shaded 
area. The position of this shadow area centre, compared to the 
position of the centre of the shadow casting element, then 
enables an average effective lighting direction to be deter 
mined. This lighting direction can then be used to reverse 
process the shadow cast by a user in order to estimate the 
position on the touch input surface. 

The light sensor array 54 can however be used to derive 
more accurate information, for example it may model the 
light distribution as a number of point sources. The accuracy 
with which this modelling can be implemented will depend 
on the number of light sensors in the array 54. This can range 
from a small array (e.g. 10x10) to a much larger array (e.g. 
100x100) with more complicated processing. 
The example described above and shown in FIG. 3 uses a 

rectangular shadow casting element. However, many other 
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6 
designs for the shadow casting element are possible. Thus, a 
square shadow-casting element or a round one can used, 
although the principle is the same for many arbitrary shapes. 

If there is a desire to minimiZe the number of sensor pixels 
used, then certain geometric shapes could improve the angle 
resolution for relatively simple light distributions, owing to 
“anti-aliasing” effects. For example, these anti-aliasing 
effects may be achieved by having a straight edge to the 
shadow casting element 52, which is skewed by one sensor 
pixel-width along its length. A circular shadow-casting ele 
ment will also provide these anti-aliasing effects. 
The shadow casting element 52 can also be inverted, so as 

to have a central transparent region with an opaque surround, 
rather than an opaque element with a transparent surround. 
For example, a circular aperture can be provided in an opaque 
mask. 
The angular/ spatial resolution of the image created through 

an aperture is increased as the distance between the aperture 
and the sensor array is increased. The interpretation of the 
light distribution requires only a low resolution, so that the 
sensor array can spaced with a distance of the order of one 
aperture diameter. 

Typically, an opaque shadow-casting element can be 
approximately 3 to 5 times the linear siZe of the spacing 
between the shadow-casting element 52 and the sensor array 
54. An aperture shadow-casting element can be approxi 
mately the same linear siZe or smaller than the linear siZe of 
the spacing between the shadow-casting element and the 
sensor array. 

As mentioned above, the shadow analysis from the 
shadow-casting element is not limited to simply providing an 
overall input light direction. Indeed, the analysis of the 
shadow can enable many different properties of the ambient 
lighting to be determined, in addition to a general direction of 
illumination. Using the example of a shadow-casting element 
in the form of an aperture, the following observations can 
assist in the interpretation of the shadow cast: 

the pool of light cast on the sensor array will be composed 
of one or more (typically) overlapping circular pools of light. 

for a distant point source such as the sun, the light pool will 
be essentially the same diameter as the aperture. 

for nearer point sources, the light pool will be slightly 
larger owing to the divergence of the light (this is probably not 
signi?cant enough to form part of the analysis). for diffuse 
light sources (such as overcast sky, or ?uorescent tube lights) 
the light pool will be blurry-edged, and elongated in the case 
of a single strip-light. 
The sensor array and analysis can be used to analyZe (math 

ematically or algorithmically) the light-pool by “?tting” over 
lapping circles of light to the measured data from the sensor 
array. The centre point of the different circles is offset, and 
diameter variations can also be introduced, as well as edge 
sharpness functions. 
When analyZing shadows from a ?ngertip or stylus, there 

will typically be a small area of greatest density shadow, 
directly underneath the very tip of the stylus/ ?nger, and with 
the hardest edge de?nition. 

There may also be an extended shadow, for example cast by 
the full length of a stylus. In the case of very directional light 
(e.g. sunlight), the shadow cast by the stylus shaft may be 
almost as dense as under the stylus tip where the stylus/ ?nger 
is touching the glass. 
The type of lighting effect which is detected can be used to 

assist in the location of the touch input, in a number of 
different ways. 

For example, for locating the user’ s intended point of con 
tact (for example tracking a mouse pointer) then in diffuse 
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light, a software algorithm can seek small areas of high den 
sity shadow, With hard-edges at least part-Way around. This is 
because in diffuse light, there Will only be a dark shadoW 
directly beneath the point of contact. 

With a stronger, more directional light, the density of the 
shadoW at the stylus tip may not be markedly greater than that 
in the extended tail from the stylus shaft, and the sharpness 
falloff may also be less pronounced. In this instance, the light 
direction determined by the shadoW sensor can be used to 
assist in the interpretation of the user input. For example, if 
the shadoW-sensor indicates that the dominant light is coming 
from the user’s left, for example, then this Would provide an 
indication that the leftmost point of an extended shadoW cast 
on the display Will correspond to the user’s intended point 
of-interaction. 

For tWo directional light sources of comparable strengths, 
there Will be tWo (mainly half-brightness) shadoWs, but the 
point corresponding to the tip on the input surface, Where both 
shadoWs overlap, Would be a full-darkness shadoW. The extra 
density at the tip Would aid analysis, but again the shadoW 
analysis can also indicate that the touch input analysis algo 
rithm can expect tWo shadoW tails extending aWay from that 
point. 

For representation of the ambient light as a combination of 
light sources, it is appropriate for the analysis of the shadoW 
cast to seek to identify up to 4 or 5 separate lights sources. 

The analysis of the shadoW image can comprise a full 
image acquisition of the angular siZe of the shadoW With a 
high-resolution grid of sensor pixels, for example With a 
binary threshold applied to the pixel signals. HoWever, analog 
light levels can also be used from the pixel sensors, so as to 
gauge the angular siZe of the light source, by measuring the 
“fuZZiness” of the shadoW. 

The examples above use the shadoW sensor to model the 
light distribution and direction from one or more light 
sources. HoWever, the sensor array may contain a mixture of 
sensors of differing colour-sensitivity so that the colour or 
colour distribution of the incident light can also be analysed. 

This mixture of colour sensors could be a Bayer colour 
?lter mosaic (as used in CCD cameras), or else adjacent 
individual-colour sensor arrays could be used, each With their 
oWn shadoW-forming elements, With each individual colour 
sensor array using a single overall colour ?lter. 

Characterisation of the di stribution/ directionality of ambi 
ent light may have other applications in lighting, for example 
ambient-light sensing/simulation/reconstruction, and 
so-called ambient intelligence (guessing the location/envi 
ronment) in portable consumer electronics devices. Colour 
sensing as mentioned above may be used in such an applica 
tion to detect, for example, the diffuse hemisphere of blue sky 
distinct from the near point source of the yelloW-White sun. 

Thus, the invention in most general form relates to the 
detection/modelling of a light distribution for any purpose, 
not only for a touch input display device. For example, the 
analysis of the ambient light distribution can be used to con 
trol a display output, for example to generate lighting effects 
Which depend on the ambient lighting. Mood lighting is one 
example, and the re-simulation of outdoor ambient light con 
ditions indoors is another example. 

FIG. 5 shoWs schematically a ?rst example of system that 
can use the light detection system and method of the inven 
tion, in the form of a display 60 having a shadoW based touch 
sensitive input. The display 60 has an area 61 in Which a pixel 
array is formed. The light detection system is shoWn as 62, 
outside the pixel area, and comprises a ?rst array of light 
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sensors. A second array of light sensors is provided in the area 
61, for example With a light sensor integrated into each dis 
play pixel circuit. 
The display pixels are controlled by roW and column driver 

circuits 64, and the light sensors are read by roW and column 
readout circuits 66. These circuits are all under the control of 
the processor 68, Which implements the light detection and 
modelling method explained above, as Well as the interpreta 
tion of the touch input based on shadoW detection Within the 
second sensor array. 

FIG. 6 is a second example of system that can use the light 
detection system and method of the invention, in the form of 
a controlled light output device. The light detection system is 
shoWn as 70, and the signals are provided to a lighting con 
troller 72 Which implements the light detection and modelling 
method explained above, and then controls a light output 
device 74 in dependence on the ambient light characteristics, 
as explained above. 

Various techniques are knoWn for providing a more accu 
rate estimate of incident ambient light levels, by processing 
multiple signals in order to compensate for the effects of 
incident light Which is not representative of the ambient light, 
such as light from a backlight, or resulting from re?ections 
Within the structure. These techniques can also be applied 
When modelling the ambient light characteristics, and indeed 
When processing the user input. 
Many different algorithms can be used to analyse the 

shadoW from the knoWn shadoW-casting element, and from 
the unknoWn user input, instead of the example techniques 
outlined above, and these alternatives Will be apparent to 
those skilled in the art. 

Various modi?cations Will be apparent to those skilled in 
the art . . . . 

While the invention has been described by Way of example 
and in terms of the preferred embodiments, it is to be under 
stood that the invention is not limited to the disclosed embodi 
ments. To the contrary, it is intended to cover various modi 
?cations and similar arrangements (as Would be apparent to 
those skilled in the art). Therefore, the scope of the appended 
claims should be accorded the broadest interpretation so as to 
encompass all such modi?cations and similar arrangements. 

What is claimed is: 
1. A system for displaying an image, comprising a lighting 

device Which comprises: 
an incident light detecting device adapted for detecting an 

incident light distribution, the incident light detecting 
device comprising: 
an array of light sensors; 
a shadoW casting element spaced above the light sensor 

array, With the shadoW casting element betWeen the 
incident light to be detected and the sensor array; and 

a processor for interpreting a cast shadoW detected by 
the light sensor array thereby to derive information 
relating to the directional distribution of the incident 
light; and 

a light output device, Wherein the light output device is 
controlled in dependence on the information relating to 
the directional distribution of the incident light. 

2. The system as claimed in claim 1, Wherein the shadoW 
casting element comprises a transparent aperture of knoWn 
shape Within an opaque mask, or an opaque mask of knoWn 
shape Within a transparent surround. 

3. The system as claimed in claim 1, Wherein the processor 
is adapted to derive information relating to the colour distri 
bution of the incident light. 
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4. The system as claimed in claim 1, wherein the processor 
is adapted to derive a representation of the incident light as 
originating from one or more light sources in different posi 
tions. 

5. The system as claimed in claim 1, comprising a shadoW 
detection system, Wherein the shadoW detection system com 
prises: 

the incident light detecting device, Wherein the array of 
light sensors comprises a ?rst array of light sensors; and 

a second array of light sensors for detecting a shadoW cast 
by a user of the system; 

Wherein the shadoW cast by the user of the system is inter 
preted using the information relating to the directional 
distribution of the incident light. 

6. The system as claimed in claim 5, comprising a display 
device, Wherein the display device comprises: 

the shadoW detection system interpreting shadoW of a 
touch input on the display device; and 

an array of display pixels. 
7. The system as claimed in claim 6, Wherein the array of 

display pixels comprises an array of pixel circuits, Wherein 
the second array of light sensors are integrated With the pixel 
circuits. 

8. The system as claimed in claim 7, Wherein the display 
device comprises a liquid crystal display or an organic LED 
display. 

9. The system as claimed in claim 7, Wherein the shadoW 
casting element and associated ?rst array of light sensors are 
arranged outside a display output area. 
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10. The system as claimed in claim 7, Wherein the shadoW 

casting element and associated ?rst array of light sensors are 
arranged at the edges and/or comers of a display output area. 

11. A method of controlling an image display system, 
comprising: 

detecting an incident light distribution, comprising: 
using a shadoW casting element spaced above a light 

sensor array to cast a shadoW on the light sensor array; 

and 
interpreting the cast shadoW detected by the light sensor 

array thereby to derive information relating to the 
directional distribution of the incident light; and 

controlling a light output device in dependence on the 
information relating to the directional distribution of the 
incident light. 

12. The method as claimed in claim 11, further comprising: 
detecting a shadoW cast by a user of the device; and 
interpreting the shadoW cast by the user of the device using 

the information relating to the directional distribution of 
the incident light. 

13. The method as claimed in claim 12, Wherein the 
shadoW cast by the user of the device is caused from a touch 
input, and the touch input is to the surface of a display device 
With touch input capability. 


